Spanish medical literature to pneumothorax complicating pulmonary hydatids (Sala de Pablo and San Joaquin, 1954) . Tomalino (1959) , in his paper on pleural complications, gave 16 examples of pneumothorax, with mediastinal shift in five cases. Agustoni, Taboada, Berinstein, and Chorne (1960) have reported a single case of tension pneumothorax.
The purpose of this paper is to present five cases of tension pneumothorax due to pulmonary hydatid cysts. All the five patients were seen within a period of one year.
CASE REPORTS CASE 1 A 12-year-old boy complained of sudden shortness of breath which was preceded by right-sided pleuritic pain, stabbing in n-ature, together with a dry irritative cough. Physical examination revealed a seriously sick child with severe respiratory distress and orthopnoca. Respiration was shallow and the rate was 42 per minute; the pulse rate was 116 per 2R minute and the temperature 380 C. The trachea was well shifted to the left and the apex beat was pushed to the mid-axillary line. The classical signs of fluid were demonstrated in the lower part of the right hemithorax, and signs of air were found in the upper part of the right pleural cavity. A chest radiograph confirmed the presence of hydropneumothorax (Fig. la) . The W.B.C. ranged between 9,000 and 10,000/cu. mm.
There were 760/% polymorphs and 6% eosinophils. On aspiration of the chest, air under high pressure gushed out, and was followed by turbid fluid. A repeat chest radiograph failed to show improvement, so a watersealed drainage tube was inserted, and suction applied. The symptoms improved, the trachea became central, and a further radiograph showed correction of the mediastinal shift, though the lung was still collapsed. There was an ill-defined shadow at the right cardiophrenic angle with an irregular thin wall border (Fig.  lb) . The Casoni skin test was positive. Because of the failure of conservative measures a thoracotomy was performed, when a huge ruptured hydatid cyst was found destroying and replacing the middle lobe, which was therefore removed. Lung expansion was complete and recovery was satisfactory (Fig. Ic) . CASE 2 A 26-year-old girl had been in normal health until four days prior to admission, when she fell down stairs on her right side. She developed severe distressing pleural pain with irritative cough and haemoptysis. The pain increased on coughing and breathing. After the chest had been strapped for a suspected fractured rib, rigor, fever, and progressive shortness of breath developed.
Physical examination revealed a sick woman who was in pain and had severe dyspnoea. The respiratory rate was 38/minute, the pulse rate 110/minute, the temperature 39°C, and the trachea was pushed to the left. Signs of hydropneumothorax were elicited in the right hemithorax, and the liver was enlarged to abou,t 3 cm. below the costal margin. (Fig. 2b) . A thoracotomy was performed and a ruptured hydatid cyst in the right lower lobe was found. Lobectomy was done and another cyst was enucleated from the right upper lobe, after which recovery was uneventful and the lung fully expeanded (Fig. 2c) .
CASE 3 A 40-year-old woman experienced a sharp, stabbing, tearing pain in the left hemithorax following a simple sneeze. Her past history was not significant except for removal of a hydatid cyst from the kidney a few years previously.
Examination revealed a seriously ill woman who was orthopnoeic with a respiratory rate of 35/minute and a pulse rate of 110/minute. The temperature was 38°C., the trachea was shifted to the right, the apex beat was felt in the right hemithorax, and the heart sounds were audible in the right chest. The left chest was hyper-resonant, the breath sounds were absent, and the vocal resonance was diminished. A chest radiograph showed complete collapse of the left lung, with shift of the upper and lower mediastinum toward the opposite side (Fig. 3a) . The W.B.C. count was 9,000/cu. mm. and the eosinophils were 5-11%. The Casoni skin test was positive. Aspiration revealed the high tension quality of the pneumothorax. Continuous air leak and failure of expansion of the lung in spite of continuous suction confirmed the presence of a fair sized broncho-pleural fistula. When thoracotomy was carried out, a ruptured hydatid cyst was removed from the lingula, and the fistula was closed. Recovery was satisfactory and the lung expanded fully (Fig. 3b) .
CASE 4 A 33-year-old woman was seized suddenly with severe left-sided chest pain. The pain was associated with shortness of breath, cough, and expectoration of a large amount of salty fluid. She was referred to a county hospital where a chest radiograph was taken, after which she was referred to our thoracic surgical unit for management.
Examination revealed a well-built woman who was short of breath and perspiring. The pulse rate was 110/minute. There was hyperresonance in the lower part of the left hemithorax, and the cardiac dullness shifted to the right hemithorax. The chest radiograph on admission showed a large air space in the lower part of the left chest with what seemed to be a waterlily appearance. Moderate shift of the lower mediastinum to the opposite side was present. There were linear opacities at the upper border of the air space reaching the chest wall (Fig. 4a, b) .
Under-water seal drainage was placed in the midaxillary line, where there was a considerable air leak and some fluid came out. This procedure was of no (hI Legend to Fig. 2 (a) and (b) Thoracotomy was performed, when a large ruptured hydatid cyst was found occupying the anterolateral aspect of the left lower lobe, and a 0-3-cm. tear was found in the pleura. The whole upper lobe was adherent to the chest wall. The cyst was removed, the leaking bronchus was closed, the space was obliterated, and the chest was closed with basal and apical drainage. The post-operative course was uneventful.
CASE 5 An 18-year-old girl complained of severe pleuritic pain of seven days' duration. The pain was of gradual onset and was assoiated with cough, expectoration of whitish sputum, and a continuous low-grade fever. The patient gave a history of haemoptysis six years previously, for which she had been admitted to a sanatorium.
On physical examination the patient was actually ill and in pain, the pulse rate was 120/minute, the temperature was 38 5' C., and the respiratory rate was 40/minute. The trachea was central on admission. The left upper chest was slightly more resonant than the right, but there were signs of a small effusion in the left axilla. The lower border of the liver was felt 3 cm. below the right costal margin and was not tender. The spleen was felt 5 cm. below the costal margin: the uterus was the size of a 32 weeks' pregnancy. The admission chest radiograph showed a small pneumothorax on the left side and a cavitylike appearance in the collapsed lung with pleural thickening and effusion (Fig. 5a ). The W.B.C. count ranged from 15,000 to I 1,000/cu. mm. The polymorphs ranged from 90 to 73°,' and the eosinophils were within normal limits. The Casoni skin test was positive.
Two days after admission to hospital the patient developed severe respiratory distress. The trachea shifted to the opposite side and signs of tension pneumothorax were evident. A further chest radiograph showed obvious mediastinal shift, a collapsed lung with an empty cavity in it, and a fluid level at the lower part of the pleural cavity (Fig. Sb) . A water-seal drainage was placed in the second anterior space. group.bmj.com on November 7, 2017 -Published by http://thorax.bmj.com/ Downloaded from Unmistakable hydatid material was recovered from the fluid aspirated posteriorly. The patient gave birth to a normal infant prematurely, and she is still in hospital under conservative measures for the infected cavity.
DISCUSSION
Hydatid cyst is a continuously growing parasite. Its expansion is usually resisted by the tissue and organ of the host, though this reaction of the lung parenchyma is minimal and poor as compared with that of other organs (Cleland, 1963) . Pulmonary echinococcal cysts may reach a huge size during growth, the eroding blood vessel often giving rise to haemoptysis. The bronchial passages could be eroded as well and air escape around or into the cyst, this accounting for the various radiological features in this disease. The eroded bronchus does not function as a fistula to start with, due to the pressure of the tense cyst against the fistula opening. Progressive enlargement will lead to its rupture either into the bronchial tree or into the pleura. Intrapleural rupture more frequently presents as pneumo-or hydropneumothorax. Occasionally such an accident may present in one of the allergic manifestations such as urticaria, asthma, or dramatic anaphylactic shock.
The pneumothorax may be tension in type, as in the above cases, where it is quite easy to visualize the tension or the valvular mechanism. The collapsed or crumpled wall of a ruptured cyst simply acts as a curtain or check valve, admitting air into the pleura during inspiration, then falling back and closing the opening or outlet during expiration, and thus allowing air to enter but not to escape from the pleural cavity (Fig. 6) . A positive pressure will continuously build up inside the pleural cavity which will ultimately shift the mediastinal structures to the opposite side, interfering with the haemodynamics of the respiratory and cardiovascular systems. These changes are responsible for the clinical picture usually seen in tension pneumothorax which may be fatal if the tension is not relieved.
All the five cases reported here illustrate the tension quality of the pneumothorax both clinically and radiologically. Because of the rather dramatic clinical picture, manometric measurement was not attempted. A sudden rise in the intrapulmonary pressure is the usual precipitating factor in rupture of the cyst: the cause could be a trivial one, such as coughing or sneezing, though sometimes it may follow an increase in intraabdominal pressure as in pregnancy or ascites. Rupture may occur spontaneously without any predisposing factor. As a result, secondary hydatidosis of the pleura may result from seeding of the scolices into the pleural cavity (Deve, 1925; Tomalino, 1959 (Fig. lb) , the multiple rounded shadows in case 2 (Fig. 2a) , a previous history of a hydatid cyst removed from a kidney in case 3, the expectoration of salty fluid and a water-lily appearance in case 4, and an empty cavity with aspiration of hydatid material in case 5. Other helpful diagnostic points are urticaria, asthma, or anaphylaxis as the allergic manifestation of a ruptured cyst, while scolices in the pleural aspirate are pathognomonic. A tension pneumothorax with persisting broncho-pleural fistula in an endemic area of the disease should suggest a ruptured hydatid cyst.
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